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Abstract 
BE LOGIC is a European FP7 project which aims at benchmarking transport chains. For this purpose two tools have 
been developed: 
1. The Logistics Benchmarking Tool, to compare two alternative transport chains on six main criteria: time, 
cost, flexibility, reliability, quality and sustainability. The tool can be used to support companies, especially 
Small Medium Enterprises, to chose proper modes of transport and their combinations while aiming at 
improving their logistics sustainability performance  
2. The European Intermodal Route Finder (EIRF), enabling users to construct their own intermodal routes 
(direct terminal-terminal relations and indirect terminal relations using one transshipment terminal). The 
EIRF can best be compared to a public transport route planner or expedia.com for flights, but for containers 
instead. It offers the possibility to print intermodal route reports, providing the user with an overview of 
intermodal alternatives on a certain origin-destination relation (OD), including information on transit times, 
frequencies and modes used for each alternative that has been found in the database. The EIRF comprises 
around 800 intermodal terminals (including sea, inland waterways and rail) across the EU27 plus Norway 
and Switzerland. The route finder has been developed in MS Access for the stand alone version; a web 
version of the EIRF, based on SQL Server, is available at www.be-logic.info. 
In the period November 2010 - January 2011 both tools have been demonstrated and tested in real use cases. Based 
on the outcomes of the testing, preliminary recommendations have been made on the further development and 
exploitation of both tools. Since BE LOGIC ended in February 2011, the main question now is how to keep the tools 
alive and even further improve them. The paper will describe both tools in detail and the options to improve them 
along the recommendations made by the users. 
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1. Introduction 
Efficient use of transport modes and resources requires understanding the options and alternatives and 
being able to make the right logistics choices. Benchmarking is an instrument that can help to answer this 
question. Differences in the performance of various modes within the transport sector of a given country, 
and between the transport systems of different countries, imply that there is a significant potential for 
improvement. 
While large companies may have their own experts in-house to assess the transport options and select 
optimal logistics alternatives, we know that small and medium-sized enterprises (SME) may lack this 
expertise. The logistics process is complex, and SMEs, with limited resources and assets, may focus on 
the maximum involvement of their equipment (e.g. vehicle) instead of looking for potentially attractive 
alternatives. In our opinion, the major improvement potential in logistics performance is thus among 
SMEs, including shippers with relatively small transport volumes. 
An important objective of the 7th Framework Project BE LOGIC, which ran between September 2008 
and February 2011, was to improve the efficiency within and across different modes of transport. Two 
separate tools have been developed to achieve this objective: 
x The Logistics Benchmarking Tool that aims to support companies, to chose proper modes of transport 
and their combinations while aiming at improving their logistics sustainability performance. The tool 
compares the current practice with an alternative based on a different combination of transport mode, 
accordingly with six main criteria: time, cost, flexibility, reliability, quality and sustainability. The 
combination of these criteria provides the user with a broad overview of the potential effects of a 
modal change. 
x The European Intermodal Route Finder (EIRF) which enables users to find information on connections 
between European (27 EU countries, plus Norway and Switzerland) intermodal freight terminals. 
Both tools will be described in this paper. Both tools have been extensively tested during the project. 
Recommendations on further improvements to the tools have been collected and are presented in this 
paper. The tools can be used on the BE LOGIC website: www.be-logic.info. 
2. The Logistics Benchmarking Tool 
2.1. Methodology 
The development of the methodology involved at the outset an extensive literature review and a large 
number of interviews with transport chain actors across Europe. These interviews provided insight into 
the way the actors monitored and benchmarked their performance relative to their previous results as well 
as their competitors, and input for structuring the assessment problem at hand. 
Most important was that the main categories of indicators were their basic ‘steering’ instruments. In 
other words, the top layer of indicators was used to monitor performance, while the lower layers (the sub 
indicators) differed in importance to a large extent from company to company. They were monitored 
superficially, and were considered as background information, rather than key information for decision 
making. When the main indicator revealed serious disruptions, pushing a threshold, the sub indicators 
were being looked upon to search for the underlying cause. 
2424   Jeroen Bozuwa et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2422 – 2432 
A general set of main indicators could be retrieved (BE LOGIC, 2009). The following six indicators 
were considered important and used by all interviewees: 
x Transport cost (quotation) 





On the basis of the identified performance and benchmark indicators, an online benchmarking self-
assessment tool has been designed and implemented. It is referred to as the Logistics Benchmarking Tool. 
2.2. Logistics Benchmarking Tool (e-tool) 
From the start, the focus of the BE LOGIC project concentrated on small and medium-sized 
enterprises (SMEs), which represent more than 99% of enterprises in Europe and contribute for more than 
two thirds to the European GDP. SME’s  represent the major potential for improvement in the logistics 
sector. Companies producing incoming/outgoing freight flows which can be characterized as relatively 
small shipments (1-2 TEU) at a low frequency, generally opt for unimodal road transport, although 
intermodal transport including a main leg by rail or barge might offer better alternatives (i.e. in terms of 
transport costs, emissions). The Logistics Benchmarking Tool supports these small and medium sized 
companies in finding these intermodal alternatives and benchmark their performance with unimodal road.  
However, it has to be clarified that even if the main target is represented by SMEs, the tool is intended 
to address a wider audience of potentially interested stakeholders; therefore the design of the software 
does not in any case limit the access to the Logistics Benchmarking Tool for non-SME users.  
So, the ultimate user of the tool is not restricted to SME only. Every company that is producing a 
certain amount of regular standardized cargo (i.e. containers, swap-bodies) flows, and that is 
reconsidering their current transport practices, could apply the tool to better understand the performance 
of the current transport practice compared to other transport alternatives. In this paper we have the 
example of a transport from Paris to Milano.  
The e-tool starts with defining the base case, indicating the distance, the mode of transport and 
possible intermediate points (see figure 1). Then, for this base case alternative, the key performance 
indicators and subindicators have to be filled in by the users of the e-tool. These (sub)indicators can be 
either quantitative (e.g. transport costs, transport time, sustainability) or qualitative (e.g. flexibility, 
punctuality, quality).  
For the indicator ‘environmental sustainability’ the e-tool makes use of the Ecotransit tool. The results 
from this website can be copied to the Logistics Benchmarking Tool. The tool includes CO2, NOx, Non-
Methan Hydro Carbons and particles. Depending on the priorities of the users it can give different 
weights to each of these pollutants. 
2425 Jeroen Bozuwa et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2422 – 2432 
Figure 1: Definition of ‘base case’ 
Then, the same steps have to be completed for the intermodal alternative, which in the present example 
involved rail transport between Paris and Torino and road transport between Torino and Milan.. Once this 
has been completed, the user will give weights to each of the six main indicators that were chosen at the 
start of the tool, i.e. transport time, costs, flexibility, reliability, quality and environmental emissions.  
After all these inputs have been given, the user is able to go to the results of the benchmarking of these 
two transport alternatives: road-only or train from Paris (via Torino) to Milano. Figure 2 shows that in 
this example the rail alternative is worse than the road alternative on the indicators ‘transport time’ and 
‘costs’. On the indicator ‘environmental sustainability’ rail is performing better. For the other indicators 
the scores are equal. Given the weights allocated to each of the indicators, the overall score of ‘road’ is 
approximately 11% better than the ‘rail’ alternative. However, if the weight of the indicator 
‘environmental sustainability’ would have been significantly higher, the results would have been rather 
different.  
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Apart from a tabular presentation, graphics are available, as well as an output-file in pdf-format. 
Figure 2: Comparing the two alternatives 
3. THE EUROPEAN INTERMODAL ROUTE FINDER 
3.1. Methodology 
In order to facilitate the users of the e-tool to explore intermodal alternatives, a terminal database was 
developed. The BE LOGIC partners started with a labour-intensive search for terminal information (i.e. 
through terminals’ websites, direct contacts with terminal operators, journals with time tables). In order to 
collect the information in a uniform way, all partners used the same data collection template. 
Once the database was filled with information (e.g. modes used, transport times to destination 
terminals, frequencies of the service, contact information of terminals and URL, information of relevant 
terminal operators) a retrieval algorithm was developed, which will enable users to find information on 
the existence of connections between European (27 EU countries, plus Norway and Switzerland) 
intermodal freight terminals: the European Intermodal Route Finder (EIRF). 
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3.2. The European Intermodal Route Finder (EIRF) step by step  
The route finder searches the available places and terminals of the country of origin that has been 
selected by the user. The output of this search is displayed as a drop-down list of possible origin 
points/terminals within the selected country of origin (e.g., Belgium - alphabetical list of origin 
points/terminals). 
Selecting a city (e.g., Belgium - Antwerp) will trigger the route finder to find all connections to 
terminals in this specific city. In a similar fashion, the user selects a country of destination and the 
corresponding search of the route finder results in all possible terminals in that respective country. The 
output is a list of the cities with terminals within the selected country of destination (e.g. Germany - 
alphabetical list of destination points/terminals). As an example Mannheim is selected as destination. 
The respective query (example: Antwerp-Mannheim) is now complete and only has to be run by 
selecting the preview results button. However, by default the maximum transit time is set at 7 days and 
the query will show all relations with a maximum of 7 days transit time. Then transit time can be adjusted 
in order to widen or narrow the scope. The first screen is displayed in figure 3. 
By choosing the ‘proceed to final results’ button the query will run and the output will list the possible 
connections within the maximum transit time slot requested. The example from Antwerp to Mannheim 
will show the results as per the screen shot of figure 4. The example Antwerp to Mannheim lists 17 
possible connections in the default (7 days) time frame (see figure 4). The fastest connection with a 
maximum transit time of two days combines a frequent (four times a week) short sea shipping service to 
Hamburg with a rail shuttle (five times a week) to Mannheim. The set of second best options from a 
transit time perspective is composed of all three day possibilities including the inland shipping 
opportunity through Rotterdam to Mannheim. 
The output can be transformed into a pdf-file through the print report button. Furthermore, the terminal 
operator and terminal name are hyperlinked. Clicking on this hyperlink will lead the user to the terminal 
operator’s website and the terminal contact details. 
Figure 3: Screen shot EIRF first screen 
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Figure 4: Screen shot EIRF query output 
4. RECOMMENDATIONS AND FURTHER DEVELOPMENTS 
4.1. Recommendations 
Both tools have been extensively tested during the last half year of the BE LOGIC project. This has 
been done through a series of interviews with shippers, forwarders and transport companies. This process 
allowed a further refinement of the methodologies and their implementation, according to the feedback 
received from the interviews. Such input is of utmost importance for further improvement of both tools 
and to ensure that the final products having a real market take up and are able to provide information with  
high added value for the potential users.  
The recommendations on the Logistics Benchmarking Tool include: 
x Users should be able to work through the tool faster; as it is already possible to only select a small set 
of indicators for comparison, a possible solution would simply be to make the user interface more 
user-friendly. 
x The tool should be partly automated. More specifically information on transport time and emissions 
could be automatically retrieved from other tools/websites. 
x Users should be able to select non-terminal locations in order to more easily compare door-to-door 
transport. 
x Users should be able to add their own additional indicators to the tool in order to take them into 
account when comparing alternatives. While the majority of the interviewees completely agrees with 
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the 6 defined indicators, it is argued that having the option to add a business or case-specific indicator 
would only add to the overall value of the tool. 
The recommendations on the European Intermodal Route Finder include: 
x Currently the contact details of the terminal operator are provided through the tool. However contact 
details of the transport operators (shuttle operator, barge operator, short sea operator) are more 
important, as these operators have the information on the transport operations (time tables, 
frequencies). 
x Users should be able to select all terminals within a certain distance, e.g. 100 kilometres of own 
address; 
x Users should be able to select terminals from an interactive map; 
x Users should be able to select all relations to a certain region (i.e. Ruhr Area); 
x Users should be able to select a destination only (i.e. Bucharest) and then preview all terminals which 
provide services to that destination; 
x Users should be able to select direct relations only; 
x Users would like to see a route planner for road transport linked to the EIRF, in order to add pre- and 
end-haulage to the chain. 
4.2. Future of the Logistics Benchmarking Tool and European Intermodal Route Finder 
The main question is: how to keep the information as accurate as possible? The information which is 
currently available in the EIRF has been collected by the BE LOGIC partners. This method of searching 
for terminal information (i.e. through terminals’ websites, direct contacts with terminal operators, journals 
with time tables) is rather time consuming and not sufficiently reliable for company decision making. If 
the terminal information (i.e. services, transport times, frequencies) is not kept up-to-date, users might get 
frustrated by unreliable results. The labour-intensive approach applied by the BE LOGIC project cannot 
be performed on a very regular basis. Alternatively, regular updates on terminal route time tables could be 
submitted by the terminal and/or shuttle operators themselves. For this an electronic form has to be 
developed which can be completed and uploaded to the online terminal database by terminal and/or 
shuttle operators. Forms developed in the BE LOGIC project (MS Access) and which can be considered 
as a prototype of Transport Service Descriptions (TSD as applied in the e-Freight project) might be the 
starting point towards the full and real-time sourcing of data from the operators repositories to the EIRF. 
Finally, a business plan for the continuation of the EIRF and the Logistics Benchmarking tool has to be 
developed, in order to keep the tool ‘alive’. Options for funding (i.e. having incomes from the publication 
of commercial banners or company logos on the website, or applying for fees on ‘pay per use’ principle, 
or periodic subscriptions) and pro’s and con’s of each option needs to be analysed first. Finally, one 
option or a combination of options can be implemented. The tools also need a host website and entity that 
is responsible at the operational level (i.e. reply to FAQs). 
4.3. Release of a first update of the European Intermodal Route Finder 
Although the BE LOGIC project has come to an end in February 2011, the EIRF has been improved 
recently. Data accuracy has been significantly improved by inserting time table data (name of departure 
and arrival terminal, transport time, frequency of the service by weekdays) from approximately 70 
transport operators (barge, rail and short sea) into the EIRF database. Compared to the previous version 
developed in the BE LOGIC project, the newest release of the EIRF includes approximately 1,000 
intermodal terminals (compared to more than 600 in the previous version), approximately 8,500 direct 
intermodal transport services and around 200,000 indirect intermodal transport services (including one 
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transshipment terminal). Also the number of countries included in the database has been extended to more 
than 30.  Information on the transport operator has been added by offering hyperlinks to their website in 
the EIRF selection output. Figure 5 provides an overview of the output generated in the newest release of 
the EIRF (at the moment of writing this paper, this new release was not accessible through the website 
yet). 
Figure 5: Output screen latest release of the EIRF 
4.4. Use of BE LOGIC tools for policy assessment 
Initially the EIRF and the Logistics Benchmarking Tool have been developed for use by the logistics 
sector to identify intermodal alternatives and to compare these alternatives with other transport solutions. 
However, both tools can also be very useful for policy assessment. Especially the European Intermodal 
Route Finder contains a huge amount of valuable data, which can be used to analyse all kinds of policy 
issues in the transport sector. The following list provides a few (non-exhaustive) examples of analyses 
that can be carried out at the policy level, either regionally or at EU level: 
x Based on the analysis of available terminals and their connections a competitive analysis can be made 
between two or more main ports, for example Rotterdam, Antwerp and Hamburg, and their hinterland 
connections. Typical questions that can be answered are: what hinterland can be reached by rail within 
48 hours? What is the frequency of barge operations to the Ruhr area? Which port has the shortest 
transit time to Czech Republic? Which port serves most hinterland terminals with direct connections? 
x Before a further investment is made in intermodal terminals a regional authority wants to know the 
competitive position of its regional intermodal terminals. It wants a comparison with other regional 
2431 Jeroen Bozuwa et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2422 – 2432 
intermodal terminals in the area, including other terminals across the border. With the EIRF all 
intermodal terminals in the area can be visualized (see figure 6), the number of departures per week 
per mode, the potential overlap in the connections, etc.  
x Similarly, maps can be created showing the density of bi- and trimodal terminals in Europe. In 
combination with the economic activity or population density in a region, conclusions can be drawn on 
the need for further expansion of the network of terminals and/or co-modal connections. 
x For European freight corridors the EIRF and the Logistics Benchmarking Tool can compare ‘road 
only’ alternatives with the availability and competitiveness of intermodal alternatives. E.g. on the 
European Corridor 24 from Rotterdam to Genoa the EIRF can identify the frequency and transit time 
of alternative modes, e.g. train or short sea shipping. In combination with the Benchmarking Tool this 
will give a good indication whether there is a lack of intermodal alternatives, or that it is merely a 
matter of price, quality or reliability. In the first case investments might be required in setting up 
services, whereas in the latter case investments might be guided towards physical bottlenecks or 
improvements in ICT systems. 
Figure 6: example of policy analysis (graphical) 
The above shows that both the EIRF and the Logistics Benchmarking Tool can be of great value in 
supporting intermodal policy in Europe and its Member States. 
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5. CONCLUSIONS 
The results of the BE LOGIC project will contribute to improve quality and efficiency within and 
across different modes of transport, by providing to relevant stakeholders in the logistics domain 
dedicated instruments for the assessment of their current performance, and the analysis of new co-modal 
alternatives for its potential improvement. 
In particular the Logistics Benchmarking Tool and the European Intermodal Route Finder will 
represent instruments continuously accessible and easy to use, ensuring that any potentially interested 
user, and in particular small and medium-sized enterprises, will be able to gather high value-added 
information concerning their particular business, by investing only a reasonably limited amount of time to 
use it and at reasonable costs (or even free of charge for small users). 
The EIRF and the Logistics Benchmarking Tool can be of great value in supporting intermodal policy 
in Europe and its Member States. 
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